Introduction
There are a number of reports on technical approaches to optimize a condition for the growth of human kera tinocytes in culture, although most of them used neonatal skin as a source of keratinocytes1-6. Recently, several investigators have reported the modified methods for long-term adult keratinocyte culture: 1) use of 3T3 feeder cells 7-9, 2) coating culture dishes with collagen gel10, 3) use of natural extracellular matrices11, 4) conditions of high cell density, acidic medium or lower temper ature12-13, 5) use of a variety of supplements or pituitary extract instead of fetal calf serum(FCS)14-16 or 6) lowering calcium ion (Ca++) Transplantation of the graft onto athymic mice
The animals used in this study were 8-week old nude mice with a BALB/c-nu/nu genetic background. They were obtained from Clea Japan Inc., Japan, and were bred under a specific-pathogen free condition. A graft bed was prepared on the dorsal side of an anesthetized nude mouse. Full-thickness skin down to the fascia was removed by curved scissors, producing a graft bed, approximately 1 cm in diameter. An epithelial sheet on collagen sheet was adhered by an aid of fibrinogen thrombin mixture, Tisseel(R) (Nippon Zoki Pharmaceutical Co. Ltd. Osaka, Japan), covered with an vaselin impregnated gauze and several layers of gauze, and held firmly by several turns of adhesive tape. To further secure the bandage against the efforts of the mouse to remove it, a plastic cover was applied over the bandage. The inspection and biopsies were carried out 1, 2 and 3 weeks after grafting. 
Effect of cholera toxin
The standard media containing 0.4ƒÊg/ml hydro cortisone, 10ng/ml EGF and cholera toxin at a con-centration of 0-500ng/ml were used to examine the effect of cholera toxin. Any concentration of cholera toxin did not exhibit a significant effect on cell growth ( Fig. 1; 
Preparation of keratinocyte sheet
After 2 weeks' culture in the optimized medium, keratinocyte colonies achieved confluency as monolayer, leaving 3T3 cells and possibly contaminated fibroblasts as small clumps ( Fig. 2; top) and these clumps were readily sloughed off by gentle pipetting. The shift of the medium to that with high concentration of Ca++ induced more tightly adhered cell-cell junction and multilayering. The vertical section of epithelial sheet detached from a dish by dispase treatment showed 3-6 layers of keratinocytes ( Fig. 2; bottom) .
Transplantation experiment
At one week after grafting, a take of graft was observed as pinkish sheet with a slight re-epithelialization of mouse keratinocytes at a periphery. Histologic examination revealed a few layers of keratinocytes that seemingly originated from cultured human keratinocytes ( Fig. 3 ; top). Immunofluorescence study showed the positive staining of involucrin at the upper area of the region ( Fig.  3; bottom) ), whereas no such reactivity was observed in the recipient mouse skin. Over the next one or two weeks the grafts remarkably contracted to leave small scar-like lesion. Histologic examination revealed hyperprolifera tive epidermis, but no reactivity with involucrin was observed. In our experiments, the take of human epidermal sheets on athymic mice was observed in early stage of grafting (1 week). This was confirmed by immunohisto chemical study for involucrin, one of the precursors of cornified envelope. Involucrin has been well characterized as a marker of human epidermal differentiation, and is also known to be negative in mouse epidermis, so that the human epidermis is able to be distinguished from mouse epidermis. 4,19,20 However, after 2-3 weeks, human epidermal graft was replaced by the extensive dermal contraction and the overgrowth of mouse epider mis, and no involucrin positive cells were observed. Similar results have also been reported in both mouse system 7,40 and human system.39 To solve this problem, Barrandon, Li and Green 41 suggested two new sophi sticated techniques, which resulted in less contraction of graft than the conventional methods. 
Discussion

